T his article is the result of a systematic search of the literature from several social science and public health databases, and includes articles, books, and commentary primarily from the 1980s to the present. The purposes of the article are (1) to explore differing definitions of social capital; (2) to review how it has been used and interpreted in the sociological, political science, and economic/community development literatures; (3) to discuss its appearance and use in the health inequalities literature; and (4) to suggest further directions for the refinement of the concept for use in explaining health outcomes.
capital and labor. (Sometimes a third factor, land, is also included.) In this sense, capital refers to assets such as cash holdings, raw materials, installations, and equipment necessary for the production of goods or services (Browning and Zupan 1996) . Capital is often subdivided into financial and physical capital to distinguish between monetary and nonmonetary assets (Woolcock 1998) .
The second element of the production function, labor, represents the number of person-hours required to produce the desired good or service. Economists such as Becker (1993) observed that some employees are more productive than others because they may possess better health or more education, talent, or skills. The term human capital is used to describe the resources present within different workers (Becker 1993) . Human capital can be increased or decreased within individuals as a result of individual investment, government policies, or chance. It can be bought (by investing in education, for example) and sold (usually in exchange for wages). All else being equal, people with high levels of human capital would be expected to have greater income or enjoy higher status than those with lower levels of human capital.
However, if we examine the behaviors of individuals within a society, we see that both workers and owners of capital engage in a number of activities that may affect how, when, and where they may acquire and use financial, physical, and human capital. In most societies, people form groups based on common ancestry, residence, beliefs, or other factors. People join associations, church groups, and political organizations. These groups both reflect and help shape individual identity, norms, beliefs, and priorities (Collins 1994) . Through these networks, people share information, provide and receive support, and work together to achieve collective goals that could not be accomplished by an individual working in isolation. This is the "social" part of social capital. The term, therefore, refers to available resources (capital) that accrue to people by virtue of their mutual acquaintance and recognition (social) and that can be used for a variety of productive activities (Coleman 1990; Bourdieu 1991) .
In a recent review of the origins and applications of social capital, Portes (1998) traced the idea of social capital to the 19th-century foundations of sociology, and claimed that the idea is implicit in Marx's concept of the "atomized class-in-itself" versus a "mobilized class-foritself" and in Durkheim's "emphasis on group life as an antidote to anomie and self-destruction" (p. 2). Woolcock (1998) traced the concept's intellectual origins to David Hume, Edmund Burke, and Adam Smith, all of whom discussed the presence (or absence) of "economic norms of cooperation" and debated the necessity of moral and "natural protecting principles" resident in society for the proper functioning of the market mechanism. Portes and Sensenbrenner (1993) claimed that it is often by means of social capital that small-business entrepreneurs mobilize financial capital-through loans and investment tips from members of their ethnic subgroup, for example. They may also gain entry into protected markets by virtue of that same membership. Other studies find that the benefits of social resources, like the benefits of financial ones, are distributed unequally among individuals and groups throughout society. Loury (1977) discussed how social networks influence employment possibilities for poor black youth in the United States. Even if such youth are able to improve their levels of human capital through education, Loury argued, their underdeveloped social networks mean that they have few connections to the labor market and thus have little information about new job opportunities. Moreover, they are unlikely to be able to ask for help from individuals in the labor market to help them gain employment even when they do learn of new opportunities (Loury 1992) .
Another important contribution to the field has been Sampson's work investigating neighborhood or group-level determinants of social deviance. Briefly, Sampson's work looks at "informal social controls" (the ability of groups to regulate the actions of their members through various sanctioning activities and rituals) and "social cohesion" (how much trust the members of a community feel toward their neighbors). His studies have shown a strong inverse relationship between levels of social cohesion (a concept often subsumed under social capital) and prevalence of violent crimes such as homicides (Sampson, Raudenbush, and Earls 1997; Sampson and Groves 1989) . The concept of social cohesion (as opposed to social capital) has subsequently been appropriated in several studies on the determinants of population health Wilkinson 1998) .
It is not clear who developed the first explicit definition of social capital. Coleman attributed the term to a 1977 work by Loury, who in turn claimed the idea originated in the work of a journalist (Jacobs 1961) . Woolcock (1998) cited an "earlier, astonishingly prescient use of the term" by Hanifan (1920) who defined social capital as "those tangible assets . . . namely good will, fellowship, sympathy, and social intercourse among the individuals and families who make up a social unit" (p. 78). Bourdieu (1980) seems to be the first to dedicate an entire work to the concept, while further refinements came from Coleman (1990) , Putnam, Leonardi, and Nanetti (1993) , Portes (1998) , and others. Lack of consensus on the basic definition of social capital and where it resides has shaped much of the contemporary debate and has led to two separate but overlapping paths in the literature. The individuallevel definitions, by and large, have predominated in setting the tone for further studies in the areas of ethnic entrepreneurship and sociological approaches to institutional development. Definitions of social capital as a collective resource became the basis for the macro-level approach to social capital in studies of civil society, democratization, and political development, such as those pioneered and promoted by Robert Putnam.
Social Capital and Civil Society
In 1993, Robert Putnam and colleagues concluded, after a 20-year study of decentralization and economic development in Italy, that social relations were the main explanation for differing levels of political and economic success among Italy's various regions. Those regions whose local governments performed well also scored high on measures of civic engagement-that is, they had high levels of newspaper readership, voter turnout, and membership in choral societies, soccer clubs, and other groups among their citizenry. Putnam argued that high levels of civic engagement in regions such as Tuscany and Emilia-Romanga led to greater trust, enforceable norms, and dense networks of association among citizens. He claimed that it was this stock of social capital that led to improved governance and economic prosperity in those regions. The opposite also held true. Regions with little evidence of civic engagement, such as Sicily and Calabria, tended to have lower measures of social capital, and this, said Putnam, explains why they also had higher rates of lawlessness, poorer governance, and weaker economic performance (Putnam 1993) . Putnam (1995) proposed two distinct forms of social capital. The first type, localized social capital, accumulates in the course of informal social interactions of families, churches, and social groups that people participate in every day. These networks help to engender trust, and to communicate and enforce norms of behavior among group members. He used the term bridging capital to describe the second type of social capital. This concept is based on the work of Granovetter (1973) and others who have shown that so-called weak ties (relationships with individuals outside of one's immediate or localized network) are important in the acquisition of new information and opportunities. This is because intragroup networking tends to convey redundant information (which is how, in fact, localized networks manage to reinforce group norms). For localized networks to function together to produce societywide effects, they must facilitate generalized trust and political accountability. For this reason, "bridging social capital" has been broadly applied in studies of democracy and civil society. Empirical evidence from studies of inner-city development, for example, shows that simply strengthening ties within inner-city neighborhoods (building localized capital) does not automatically lead to improved economic opportunities, unless attention is also paid to increasing ties with groups outside those neighborhoods (Granovetter 1973; Wallis 1998) .
For Putnam, social capital forms a virtuous circle. As political negotiations take place within and among networks, the likelihood of opportunism and corruption decreases. At the same time, subsequent successes in negotiations reinforce the earlier ones and further encourage the production of localized and bridging social capital (Putnam 1995) .
The recent upsurge of interest in social capital can be attributed primarily to Putnam's application of his findings in Italy to his analyses of civil society in the United States. In his article, "Bowling Alone: America's Declining Social Capital," Putnam (1995) used his theory of social capital to explain a phenomenon that was very much felt but as yet unarticulated in U.S. public opinion: that there had been a decline in civic culture in the United States over the past 40 years. The idea found wide acceptance.
Several features make Putnam's work attractive to academics, politicians, and civic society organizations. First, the concept has intuitive appeal in diagnosing a widely perceived problem (Wallis 1998) . It was an idea that resonated with the popular belief that civic life had, in fact, been declining in America-a proposition that Schudson (1996) , Lemann (1996) and Paxton (1999) dispute-and that this decline was at least partly responsible for America's social ills. Second, the proposed solution to the problem of depleted stocks of social capital was attractive both to conservatives, who would prefer to rely on private action rather than government intervention, and to liberals, who sought to promote strengthened local participation in civil society (Wallis, Crocker, and Schechter 1998; Foley and Edwards 1998) . Despite numerous critiques (discussed below), Putnam's conception of social capital has been widely embraced by a number of researchers and advocates working in disciplines as diverse as economics, political science, sociology, and public health.
To demonstrate the current popularity of the term in the literature, one only need conduct a search for books and articles containing the key phrase "social capital." We conducted such a search in May 2000 using the National Library of Medicine's PubMed, the Library of Congress online database, and other electronic databases including PAIS and Social Science Abstracts. We then reviewed the articles identified and used them to identify further references.
We identified 31 books through this technique. Only three of these books were published before 1996, and none were published before 1993. This lends some support to the idea that Putnam's work helped to accelerate interest in social capital. The books identified reflect a wide number of topics, disciplines, and country experiences. Since 1998 alone, publications on social capital have appeared (1) in the field of education, such as Lesser's (1999) study of knowledge and social capital, Orr's (1999) study of school reform in Baltimore, and World Bank studies of primary schools in Nigeria (Francis 1998) ; (2) in the field of business, such as Dinello's study (1997) of bankers in Russia and Leenders and Gabbay's book Corporate Social Capital and Liability (1999) ; (3) on the subject of microcredit, including World Bank studies in Tanzania (Narayan-Parker 1997) and Thailand (Unger 1998) ; and (4) on the subject of adolescent development (Youniss 1998 Putnam's "bridging social capital") . Sociocultural milieu is measured in terms of whether residents view their community as a distinct space; whether they tend to borrow small items from one another; how often they visit neighbors to discuss problems; whether they live, work, and socialize in their own neighborhood; and whether they use neighborhood facilities for grocery shopping and religious services. Institutional infrastructure is measured by the number of neighborhood associations, aggregate voting rate, volunteer efforts focused on neighborhood issues, the visibility of the neighborhood in the larger city, and the presence of large organizations within the boundaries of the neighborhood. The authors found that the presence of both forms of social capital is a key determinant in predicting neighborhood stability, and that neighborhoods with higher levels of both types of social capital were less likely to decline over time.
Although many academics and policymakers have wholeheartedly accepted Putnam's notion of social capital, there has also been considerable criticism of Putnam's ideas and those of other social capital theorists, some of which has a direct bearing on how these theories have been applied in studies of health inequalities.
Criticism and Controversy
The first, and perhaps most frequent criticism of the recent literature on social capital is that the concept has been stretched, modified, and extrapolated to cover so many types of relationships at so many levels of individual, group, institutional, and state analysis that the term has lost all heuristic value (see Portes 1998; Foley and Edwards 1998; Woolcock 1998; Flora 1998) . Fine (1999) called social capital a "catchall, ambiguous if not incoherent, and yet analytically selective" concept. This sentiment is echoed by Wallis, Crocker, and Schechter (1998) , who declared that social capital has "not necessarily become a public idea on the strength of empirical investigations supporting its validity; rather, its strength lies in its ability to mobilize diverse interests in a common dialogue and ultimately around a shared action agenda" (p. 253).
The second criticism focuses on Putnam's measures of participation in civic associations (also referred to as group membership). In a 1998 issue of the American Behavioral Scientist dedicated to the civil society and social capital debate, several authors reexamine one of the key results of Putnam's approach to assessing social capital: that participation in voluntary associations automatically leads to a more healthy democracy. In their cross-national comparison of five countries in Central America, Booth and Richard (1998) found that it may be the political context (open or repressive) that determines the types of voluntary organizations people participate in, rather than the other way around. Further, they suggest that even while people in different countries may actively participate in voluntary associations, they may still remain wary of political engagements and score low on aggregate social-capital measures due to negative associations with formerly oppressive regimes.
Stolle and Rochon's (1998) multicountry study of the United States, Germany, and Sweden, using measures that are more aligned with localized social capital, showed that, in general, membership in voluntary associations is positively associated with other measures of social capital. However, different types of associations seem to produce different components of social capital. Members of cultural organizations, for example, tend to have high levels of all components of social capital. Members of political associations, however, tend to have higher levels of political activity but not high levels of generalized trust, tolerance, optimism, or free ridership. Of course, this begs the question as to whether individuals joining different associations already possess certain forms of social capital, or whether the associations themselves help shape the forms of social capital available to their individual members (Newton 1997) . This question was addressed by Carla Eastis.
Eastis's mini-ethnographic study of two choral societies in New Haven, Connecticut, underscored how two similar organizations in the same community each attracted different types of participants (1998). She also showed how the organization and functioning of each association helped to determine the types of social capital available to members of each association. Eastis described social capital as a group-behavior characteristic that may not be accurately measured by existing instruments when she concludes that:
[Among members] within the narrow category of choral groups, each organization represents a unique mix of networks, norms and values, and collective facilities, each entity present in different forms and levels if it is present at all. . . . [Membership in] some organizations broadens social networks, participants in others develop strong values that may or may not be supportive of democratic institutions, still others train individuals in civic skills, and . . . some organizations do all or a combination of these. . . . General statements about the consequences for American democracy that are gleaned from examining membership rates in broad categories of voluntary associations are at best simplistic. (Eastis 1998, 76) A further refinement of social capital is necessary when one considers that the same ties that bind groups together for their collective good may also have negative consequences for the same or other individuals. The strong social bonds that allow members of some ethnic groups to gain access to certain trades may prevent members of other groups from entering these fields. Examples include studies of the increasing level of control exerted by Korean-Americans in the produce business, and the control exercised by Italian, Irish, and Polish immigrants over the construction trades and fire and police unions in New York (Waldinger 1995; Woolcock 1998) .
Moreover, there is often a price that individuals pay for their membership in certain groups. This price can be exacted in obligations that may undermine individual autonomy and prosperity. Portes (1998) discussed Clifford Geertz's 1963 study of enterprises in Bali, where successful entrepreneurs are likely to be approached by their less-successful kin for loans. Because norms of reciprocity in this society are so strong, businesses could be jeopardized by their own success, since a greater economic return means a greater obligation to supply kin with loans and other inkind assets. Economic development could be thus aided or thwarted by different aspects of social capital.
Another potentially negative aspect of particular measures of social capital comes from observations that dense networks within communities can lead to demands for conformity that may limit individual expression and autonomy (Boussevain 1974) . Moreover, the same sense of bounded solidarity that provides support to individuals of an oppressed minority may also lead to downward-leveling norms that may actually help to perpetuate that group's subordinate status (Bourgois 1995; Stepick 1992) .
Nearly all approaches to the measurement of social capital blur the distinctions between social capital as a social resource, as a social product, or as an individual response. This problem is inherent in the work fig. 1 . Social Capital-Individual-Level Causes and Consequences (adapted from Portes 1998).
of Coleman, Bourdieu, and Putnam (Kunitz 2001; Foley and Edwards 1999 ). An exception is that of Portes, who clearly viewed social capital as an individual characteristic. His framework is unique in specifying the social processes that lead to social capital creation as well as its potential uses. His model is presented in figure 1 .
In brief, Portes sees four main social processes that lead to social capital: (1) Durkheim's "value introjection"-the idea that internalized values, norms, and moral imperatives inform individual actions; (2) Marx's "bounded solidarity"-the idea that adverse circumstances help otherwise unrelated people to band together to improve their lot; (3) Simmel's "reciprocity exchanges"-the idea that nonmonetary debts (and credits) accumulate through nonmarket exchanges among community members, such as when neighbors exchange favors; and (4) Weber's "enforceable trust"-the idea that there is a sanctioning capacity of group rituals that ensures compliance by individuals with social expectations and norms (Portes 1998; Portes and Sensenbrenner 1993) .
Portes's model includes the potential uses of social capital, both positive and negative. Positive uses include norm observance, leading to improved levels of trust and reciprocity, forms of family support (strong ties), and benefits derived through extrafamilial networks (weak ties). There is a positive-feedback mechanism implied by this conception of social capital: although social capital results from norm observance, trust, and support, the presence of social capital reinforces the same norms, trust, and support that created it. This also suggests a potential mechanism for the micro-/macro-level link between the individual formation and the social reproduction of social capital.
Portes's model also includes potential negative uses of social capital, such as those leading to restricted access to opportunities (due to the lack of weak ties to individuals outside one's immediate social network), restricted individual freedoms (through excessive value introjection and enforceable trust), excessive claims on group members (as on the Balinese entrepreneurs), and downward-leveling norms.
The mechanism by which social capital develops has also been debated. Flora (1998) and Sharp (1998) found that moderate levels of inequality within a given community are not necessarily a detriment to the development of social capital, and may even strengthen it. Oliver, Marwell, and Teixeira (1985) suggested that a moderate level of elite mobilization can actually spur other community members into action, provided that the difference in cultural and financial capital between the elite and other groups is not too extreme.
Another criticism of the Putnam social-capital model addresses what some authors see as its implicit ideological underpinnings. For Edwards and Foley (1998) , a high level of mistrust between members of a community (say, a lesbian couple living next door to a member of the religious right) does not imply that democracy is not strong or that civil society is weak. In fact, even if each household distrusted the other and opposed the other's politics in adversarial voluntary associations or political parties, this does not mean that there is not a very robust democratic system in place, or that economic productivity can be expected to decline. Moreover, in some circumstances, truly civic-minded individuals may justifiably distrust their (unjust) government. Following from this critique, the authors questioned the implicit value judgments present in the choice of indicators used by many contemporary studies of social capital. Furthermore, analyses by Smith (1997) showed that General Social Survey items on "interpersonal trust" may not be reliable, as responses have been sensitive to the changes in question wording and location that have taken place over the years. Nevertheless, as they are included in the General Social Survey and the National Election Survey, these measures of "social trust," "trust in government," and "trust in others" have consequently been used in the majority of studies on health and social capital.
Finally, Woolcock (1998) argued that there may actually be a number of forms of social capital-as reflected in a complex conceptual framework incorporating micro-level measures, including intracommunity ties (integration within communities) and intercommunity ties (Putnam's bridging social capital)-as well as even more macro-level measures, such as the level of embeddedness of state-society relations, and macro-level institutional coherence, competence, and capacity (organizational integrity). This type of framework may help to bridge the gaps among the multiple approaches to social capital and provide a link between the micro-level individual activities that create social capital and the macro-level effects of those attitudes and behaviors that then characterize communities, neighborhoods, and states.
Health Inequalities and Social Capital
The health literature is replete with studies of the impact of income, poverty, and social policies on health (see overviews by Rodriguez-Garcia and Goldman 1992; World Bank 1993; Bell and Reich 1988; Basch 1990) . Since the 1980 publication of the Black Report on Britain's health inequalities (Black 1980) , research on the variation in health status among people with different socioeconomic status has intensified (see Acheson 1998; Birch 1999 ). An unexpected and important finding of subsequent studies has been that better health outcomes appear to be positively correlated not only with absolute levels of income, but in some cases, even more strongly correlated with the distribution of income within society. Wilkinson posited that "mortality rates are no longer related to per capita economic growth, but are related instead to the scale of income inequality in each society" (Wilkinson 1994, 61) . There is evidence that this relationship holds even when controlling for absolute levels of poverty and other factors, such as education (Wilkinson 1986; Rodgers 1979; LeGrand 1987) . This relative-income hypothesis holds that "the distribution of income among members of society matters as much for their health and well-being as does their absolute standard of living" (Kawachi, Kennedy, and Wilkinson 1999a, xi) . The theory is that as societies reach a certain threshold (characterized by Omran's epidemiological transition), health status becomes determined more by social (dis)advantage than by material scarcity (Wilkinson 1994 ).
Although there is still considerable debate about the magnitude and significance of the relative-income effect (see Wagstaff and van Doorslaer 2000; Judge, Mulligan, and Benzeval 1998) , numerous studies have found that income inequality is related to population health at both the international and national levels. For example, Waldmann (1992) found that within a number of both developed and developing countries, a greater share of income going to the rich in each country was associated with a higher infant mortality rate in that country. This relationship held when controlling for poverty, health services, and social services. In a longitudinal analysis of 19 developed countries, Wilkinson (1992) found that societies with more equal income distributions also had higher life expectancies. Ben-Schlomo, White, and Marmot (1996) found this relationship to hold at the level of England's wards; Kennedy, Kawachi, and Prothrow-Stith (1996) found a similar relationship at the level of U.S. states; and Lynch and colleagues (1998) confirmed the relationship between income inequality and mortality in 282 metropolitan areas in the United States. Lynch and colleagues also found that the degree of income inequality in the United States was a more powerful contributor to mortality than "lung cancer, diabetes, motor vehicle crashes, human immunodeficiency virus (HIV) infection, suicide, and homicide in 1995" (1998, p. 1074) . Other confirmatory studies include those by Waldmann (1992) , Cairney and Wade (1998) , Daly and colleagues (1998) , Wolfson and colleagues (1999) , and Soobader and Leclere (1999) .
Given the hypothesized association between income inequalities and health, theorists then turned their attention to understanding the relationship of various determinants of health aggregated to the societal level. Major determinants currently being explored include education (Kunst and Mackenbach 1994) , social hierarchies (Marmot 1999) , primary care (Shi et al. 1999) , social deprivation (Wilkinson 1996) , material deprivation (Lynch et al. 2000) , and social capital. Table 2 lists the results of the literature search that relate to social capital and health. We identified a total of 34 articles that explicitly discuss social capital in the context of health or income inequalities. Based on this literature search, it appears that social capital has been applied in four ways in the health literature: (1) as an explanatory "pathway" in the relationship between income inequality and health status; (2) as a factor in the study of social networks and health; (3) as a mediator of the performance of health policies or reforms; and (4) as synonymous with social deprivation or social cohesion in relationship with violence and crime. A brief review of the original research studies follows. The appendix presents the specific measures used in these and several other studies. Kawachi, Kennedy, Lochner, and Prothrow-Stith (1997) were apparently the first to explicitly employ social capital as an explanation for the effects of income inequality on health. The authors used U.S. states as the unit of analysis and measured social capital by using General Social Survey (GSS) responses concerning social trust, perceived lack of fairness, perceived helpfulness of others, and membership in groups-taking each one separately. Through factor analysis, the authors found that the four social-capital indicators were correlated, but they did not create a socialcapital index. Instead, they tested each social capital indicator separately.
They found each of the four measures to be associated with income inequality and mortality at the path coefficient (pc) 0.05 level. Path analysis suggests that income inequality acts through social capital (pc of 0.73) to influence mortality (pc of 0.64). However, the authors reported path analysis for only one social capital indicator: perceived lack of fairness.
Kawachi, Kennedy, and Glass (1998) expanded on these findings. They used the three GSS measures of civic trust (trust of others), reciprocity (helpfulness of others), and civic engagement (membership in groups). Using a multilevel model, they found that a person living in a state with low levels of trust had an increased adjusted odds ratio (OR = 1.4) of having lower self-reported health status than someone living in an area of higher trust. They found similar results for people living in states characterized as having low and medium group membership (adjusted OR = 1.22 and 1.11, respectively) and low and medium reciprocity (adjusted OR = 1.48 and 1.24, respectively) (Kawachi, Kennedy, and Glass 1998). As in the previous study, the authors did not create a social capital index. Instead, they characterized states as high (1 s.d. from mean), medium (mean), or low (1 s.d. from mean) for each of the three social-capital variables. Interestingly, even though all three social capital variables were correlated with each other, not all of the states characterized as having low levels of group membership (Alabama, Arkansas, Louisiana) were also characterized as "low reciprocity" (Arkansas, Georgia, Louisiana, Mississippi, Tennessee, West Virginia) or "low trust" (Alabama, Arkansas, Louisiana, Mississippi, Tennessee, West Virginia). This study did not explicitly address potential confounding effects due to the geographic or regional clustering of low-social-capital states. Kunitz (2001) presented an interesting explanation for these regional differences.
Veenstra (2000) performed an analysis of the relationships between individual-level measures of social capital and self-rated health in Saskatchewan. He measured social capital by constructing indices of civic participation, trust in government and neighbors, and sense of identity (see the appendix for more detailed variable descriptions). He calculated interitem correlations and Cronbach's alpha for each index, except civic participation, which he assumed, a priori, was not a unitary concept. The purpose of the study was to determine if there was a relationship between individual variation in self-rated health status and corresponding levels of trust, civic norms, participation, and social engagement.
Several measures of social engagement (frequency of socialization with coworkers, willingness to turn to a coworker in times of trouble, and church attendance) were significantly related to self-rated health status. Veenstra also found evidence that participation in clubs had a positive impact among the elderly, but not among the general population. Neither levels of trust nor civic participation was correlated with selfreported health status. He concluded that social capital (as measured in this study) was not significantly related to self-rated health within Saskatchewan. further expanded on the meaning of social capital by proposing that inequalities in environmental and social characteristics help to predict geographic variation in crime among U.S. states. According to this research, two characteristics influence the level of crime within a community: the degree of "relative deprivation" (measured by relative income inequality, unemployment, educational attainment, and poverty) and the level of "social cohesion." Social cohesion is measured by the GSS measures of interpersonal trust combined with the number of households headed by a single mother (the authors called the latter "family social capital") and a collective efficacy scale composed of answers to questions about perceptions of trust, cooperation, values, and helpfulness of one's neighbors. The authors did not present validity and reliability tests of this new index.
The results suggest that state-level income inequality is highly associated with violent crime such as homicide (r = 0.74). Low levels of interpersonal trust were correlated with higher homicide rates (r = 0.82), and the number of female-headed households yielded results similar to those obtained by low levels of trust. The collective efficacy index was significantly related to organizational participation (r = 0.45) and neighborhood services (r = 0.21), and inversely related to homicide rates. The study did not include health status measures.
This study borrows the concept of "social cohesion" from Sampson, Raudenbush, and Earls (1997) and Wilkinson (1998) . As operationalized here, social cohesion seems to result from social capital combined with other factors such as income inequality, unemployment, and educational attainment. The authors hypothesized that a depletion of the social-capital stock within a society may lead to decreased social cohesion, which is a distinguishing characteristic of a "socially disorganized" neighborhood. However, the authors somewhat confusingly stated that although "social capital and social cohesion are not the same thing" (Kawachi, Kennedy, and Wilkinson 1999a, 722) , they will nevertheless "use measures of social capital to indicate the level of social cohesion within communities" (p. 724). Kennedy, Kawachi, and Brainerd (1998) applied measures of social capital to explain increased mortality in Russia after the fall of the Soviet Union. They used aggregate voting rates and trust in government and also included a number of variables related to "social cohesion." These include crime (even though crime was considered an outcome in the prior study), divorce rates, and conflicts in the workplace. These social capital and cohesion indicators were strongly associated with age-adjusted mortality and life expectancy for both men and women.
Rose (2000) analyzed the contribution of human and social capital to the health of the Russian population. He found that both human capital (measured by education, age, income, and socioeconomic status) and social capital (measured by sense of self-efficacy, trust of others, inclusion or exclusion from formal and informal networks, social support, and social integration) are associated with improved self-reported physical and emotional health. He entered each social-capital variable separately into the model, and reported no data on the validity of the social capital measures used. The study attempted to adapt social-capital measures to the unique culture of postcommunist Russia, but it included a number of indicators similar to other well-established determinants of health, including social networks, social support, and sense of self-efficacy. The author also included unusual social-capital variables, such as smoking status and paying a doctor to expedite one's treatment, in his analysis.
Other studies looked at the role of social capital in the governance of health systems in Canada and in Spain, and at the impact of political participation on health outcomes in the United States. Veenstra and Lomis (1999) proposed a framework for studying the impact of social capital on regional health governance in Canada, but did not present results from this study. Their proposed indicators are presented in the appendix. Rico, Fraile, and Gonzalez (1999) borrowed from Putnam to study the decentralization of the health system in Spain. Using an index composed of voting rates, group membership, newspaper readership, strikes, and protests/demonstrations per 1,000 inhabitants, they found that social capital was correlated with improved regional government performance, such that regions with higher levels of social capital were (1) better able to obtain resources for health from the central government, (2) better able to implement health reforms, and (3) better able to leverage health resources and agree on health policy goals. Poorly performing regions, such as Galicia, were characterized by low levels of social capital, polarized internal politics, and poor policy implementation. However, the authors found that the explanatory power of their social-capital index was partially mediated by favorable initial income allocations to each region. This was, in turn, related to levels of regional autonomy granted by the Spanish constitution (Rico, Fraile, and Gonzalez 1999) . Neither of these external factors was correlated with social capital. The authors concluded that although social capital is important to regional governance, it does not tell the whole story in explaining regional government performance. Blakely, Kennedy, and Kawachi (2001) explored the relationship between a political component of social capital (voting rates) and self-rated health in the United States. Although the study revealed no direct association between income inequality and voting inequality, it suggested that individuals living in states with low voter turnout had increased odds of fair or poor self-rated health. The study did not incorporate other types of social capital measures.
Indicators of Social Capital
An analysis of the indicators presented in the appendix reveals several problems. First, there is little consistency in the names assigned to similar measures. For example, measures derived from questions on GSS such as "% of respondents who agree that most people can be trusted" are called (even by the same authors) measures of civic trust, interpersonal trust, and trust in others. This leads to a lack of clarity about what, exactly, each researcher is trying to measure. Table 3 presents the most commonly used GSS measures of social capital and the terms commonly used to describe these measures.
Second, there does not seem to be consensus on the level of aggregation at which social capital measures should be assessed. Several studies look at characteristics on the individual level, others at neighborhood or community levels, and still others look at states and even nations as the unit of analysis (see table 4 ). Table 4 also shows that there is variation in whether certain indicators are measures of attitudes or of behaviors. This ambiguity is present in both individual-and group-level indicators.
Perhaps the most pressing difficulty in interpreting the results of the preceding studies is the fact that few of the indicators, indices, or scales used to measure social capital have been subjected to widespread and standard psychometric testing, including internal consistency reliability, item-total correlations, or factor analysis. For example, although Putnam) , current studies often fail to provide evidence that such questions are valid or reliable measures of a single concept. In fact, the GSS investigators do not systematically subject the measures used in the GSS survey to psychometric testing. Instead, these investigators stress that any researcher using the GSS data should conduct such tests (Smith 2001) . The studies reviewed here either do not provide evidence of having conducted such tests or cite tests performed on a similar, but not identical, list of items. Current studies often fail to justify why only one or more measures are used in analyses while others are dropped. The picture becomes even more confused when some authors, such as Veenstra, develop internally validated indices intended to measure social capital, but include in their social capital construct several domains that are quite different from those used in other social capital studies. Some of the more recent work on social capital, such as that by , Kawachi and Berkman (2000) , and Kennedy and colleagues (1998) , explicitly recognized difficulties in defining, measuring, and interpreting social capital as a single explanatory variable. Kawachi, Kennedy, and Wilkinson (1999b) and Kawachi and Berkman (2000) suggested that, because measures of social capital are still evolving, conclusions about the role of social capital on health should be interpreted with caution. Lochner, Kawachi, and Kennedy (1999) presented an overview of different measures of social capital and included reliability and validity data for each of the individual instruments. Although helpful, they discussed many instruments that measure constructs that may not be the same as social capital; they did not include the most commonly used measures (such as those included in the GSS); and they made no effort to consider which of the various measures presented should be part of a reliable and valid social-capital scale. The appendix contains a summary of the instruments included in their paper.
Several recent articles have brought the debate over social capital to the forefront of the public health agenda. Popay (2000) and Baum (2000) claimed that current approaches to studying social capital and health are limited, in that they neglect questions of power, are too tied to arguments between neo-Marxist and Durkheimian orientations, are imprecise in the level of measurement and unit of analysis they employ, and are unclear about the theoretical basis for their social-capital measures.
Another challenge to the current social-capital literature comes from Muntaner, Oates, and Lynch (1999) who presented evidence that current measures of social capital "downplay or do not include forms of participation in social groups characteristic of working class communities, such as union membership" (p. 409). The authors claimed that this omission stems from implicit acceptance of the Durkheimian theoretical orientation that ultimately compromises the validity of current social capital instruments. Lynch and colleagues (2000) were also critical of current studies on social capital. They echoed criticisms of the rather thin theoretical and empirical basis of many social-capital studies and offered an alternative explanation for the role of social capital and income inequality on population health. They claimed that "absolute and relative income differences may represent the unequal distribution of the material conditions that structure the likelihood of possessing and accessing health protective resources; of reducing negative health exposures; and of facilitating full participation in the society" (p. 406).
Conclusions and Future Directions
Contrary to the claims of at least some of the work reviewed above, there does not appear to be consensus on the nature of social capital, its appropriate level of analysis, or the appropriate means of measuring it. There seems to be even less clarity on precisely how it might be related to inequalities in health outcomes.
There appear to be at least four levels that have at one time or another been included in conceptualizations and measures of social capital. At the macro level, historical, social, political, and economic context are viewed as antecedents to the types of social relations or societal structures that may produce social capital and help to determine its distribution within societies. For example, the World Bank (Krishna and Shrader 1999) included rule of law, political regime type, and level of decentralization as examples of the macro-level context that influences social-capital production (at least in terms of economic development), but this area has received relatively little attention in the health literature. One exception is Navarro and Shi (2001) , who suggested that the northern Italian regions studied by Putnam have been ruled primarily by the Italian Communist Party and that this important political context may have more to do with the presence of social bonds and economic performance within those regions than the "social capital" variables studied by Putnam. At the neighborhood or "meso" level, measures include characteristics of neighborhoods or communities that may affect the production and use of social capital within those areas. Sampson and Raudenbush (1999) discussed indicators of "neighborhood physical and social disorder" that may characterize neighborhoods and consequently influence the patterns of social-network development, cooperation and "collective efficacy," and level of social deviance, such as violent crime. These neighborhood-level variables are still in the early stages of development, and have not yet been incorporated into studies on health outcomes.
The third level is composed of individual-level behaviors, such as voting, membership in groups, and cooperating with others, that have been aggregated to the neighborhood, state, or national levels. Many of these indicators are present within the GSS and National Election Surveys and comprise a relatively large segment of the social-capital measures used by health researchers. However, as previously mentioned, these measures are usually presented as if they took place in a neutral historical, political, and socioeconomic context.
The fourth level is composed of individual-level attitudes that are primarily psychological constructs, such as trust in neighbors, trust in government, and expectations of reciprocity. Many of these measures are also present within the GSS and the National Election Surveys, and they are generally aggregated to the neighborhood, state, or national level in studies on health outcomes. This review has shown that social-capital measures used in the health literature are not consistently based on any one major theoretical tradition. This is not a shortcoming in itself-except that, by and large, the articles failed to justify why one conceptualization of social capital should be preferred over another. They also failed to explain why certain socialcapital measures were chosen over others, and few studies addressed the weaknesses of common social-capital indicators such as membership in groups and interpersonal trust. This lack of consistency and clarity leads to limited comparability between studies and raises questions as to the ultimate interpretation of studies that use only one approach without testing alternatives. Moreover, the apparent lack of sufficient empirical justification for the validity and reliability of the different social-capital measures casts further doubt on the generalizability of proposed explanatory pathways linking income inequality with health and other social outcomes.
Based on the review presented above, we propose several elements of a research agenda on social capital and health.
1. Clarify the basis for the concept of social capital. Is it one concept or several? Is it a way of characterizing a system (political structures), a basis for characterizing a set of social interrelationships, or a means of grouping together several psychological processes? Future studies should also do a better job at justifying the level of geographical analysis of social capital. For example, Putnam's concept of social capital and its political components are more relevant in ecological analyses at the state and national levels that depend upon macro-level governance structures. Indicators of social relationships that are based on the notion of social nurturance (or sanction) at the individual level might build on conceptual frameworks, such as those proposed by Portes or Veenstra, and aggregated to the neighborhood or community levels. The definition of social capital is critical for deciding the appropriate level of analysis. 2. Explore potential explanations for mechanisms through which social capital might influence health. If social capital is to add to what we already know about the importance of individual social networks and social support, it is important to understand better the pathways through which social capital may work. Alternative pathways have been proposed- Wilkinson's (1996) notion that perceptions of social inequality lead to stress and poorer health outcomes and Lynch and colleagues' (2000) hypothesis that differences in material conditions themselves operate to cause health inequalities, for example-but due to the differences in both theoretical orientation and social-capital measures employed, researchers are ill-prepared to compare these pathways or propose testable alternatives. 3. Develop a set of core social-capital variables that is based on their psychometric properties of internal consistency reliability, other aspects of reliability, and validity. It is also possible that social capital may have different effects on different health outcomes. 5. Analyze the effects of mediating, confounding, and modifying characteristics on the relationship between social capital and health. Potential confounders, such as gender, social class, and regional characteristics, are rarely investigated in a systematic manner. As Woolcock (1998) and Krishna and Shrader (1999) suggested, the wider context in which social capital develops and operates (including rule of law, political regime, and state-society connections) also needs to be addressed as a potential antecedent of the relationship between social capital and health outcomes at both the individual and group levels. 6. Explore the underlying social, cultural, political, and historical antecedents of social capital in different areas and in different times. There is a need to understand where social capital comes from, to what extent it is related to history, economy, culture, and material resources, how it modifies and is modified by these determinants, and over what kind of timeline. Popay (2000) and Kunitz (2001) suggested that narrative and historical research may play an important role in understanding the deep connections between people and the places in which they live, including the long time over which changes manifest themselves. 7. Undertake further study on the mechanisms and consequences of interventions designed to enhance the components of social capital within communities and societies before proposing social-capital enhancement as an essential tool of public health. Further analysis of existing interventions aimed at improving social capital (such as those in Chicago currently being studied by Earles, Sampson, and others) may provide a rich source of data for analyzing potential changes in health status associated with changing levels of different components of social capital. Hawe and Shiell (2000) have suggested that the literature on the theory and practice of community development and health promotion offers a rich source of information on the range of community-level interventions and their likely impact on social processes and outcomes.
Social capital offers an intriguing explanation for one of the pathways linking income inequalities and health status. The idea that income inequalities may disrupt social relations, norms, and trust has wide intuitive appeal. The alternative explanation, that poor social relations are the result (rather than the cause) of health and social inequalities, is also intriguing and deserves further investigation. Given what we already know about the importance of social networks, social support, social class, and the impact of social hierarchies on a variety of health outcomes (see Berkman and Syme 1979; Schoenbach et al. 1986; Tarlov 1996; Brunner 1997) , finding a means to explain and unite these factors is a laudable goal for partnerships between health and social science researchers. By clarifying the conceptualization and measures of social capital, we can better elucidate its role and harness its potential more appropriately as one of several possible means to enhance equity in health and other social outcomes. 
